
Zurich Open Repository and
Archive
University of Zurich
University Library
Strickhofstrasse 39
CH-8057 Zurich
www.zora.uzh.ch

Year: 2023

Crystal structure of
4-chloro-<i>N</i>′-[(1<i>E</i>)-(2-nitrophenyl)methylidene]benzohydrazide,

C<sub>14</sub>H<sub>10</sub>ClN<sub>3</sub>O<sub>3</sub>

Al-Wahaibi, Lamya H ; Blacque, Olivier ; Tiekink, Edward R T ; El-Emam, Ali A

DOI: https://doi.org/10.1515/ncrs-2023-0125

Posted at the Zurich Open Repository and Archive, University of Zurich
ZORA URL: https://doi.org/10.5167/uzh-253223
Journal Article
Published Version

 

 

The following work is licensed under a Creative Commons: Attribution 4.0 International (CC BY 4.0) License.

Originally published at:
Al-Wahaibi, Lamya H; Blacque, Olivier; Tiekink, Edward R T; El-Emam, Ali A (2023). Crystal structure of 4-
chloro-<i>N</i>′-[(1<i>E</i>)-(2-nitrophenyl)methylidene]benzohydrazide, C<sub>14</sub>H<sub>10</sub>ClN<sub>3</sub>O<sub>3</sub>.
Zeitschrift für Kristallographie - New Crystal Structures, 238(4):631-633.
DOI: https://doi.org/10.1515/ncrs-2023-0125



Lamya H. Al-Wahaibi, Olivier Blacque, Edward R. T. Tiekink and Ali A. El-Emam*

Crystal structure of 4-chloro-N′-[(1E)-
(2-nitrophenyl)methylidene]benzohydrazide,
C14H10ClN3O3

https://doi.org/10.1515/ncrs-2023-0125

Received March 16, 2023; accepted April 13, 2023;

published online April 27, 2023

Abstract

C14H10ClN3O3, triclinic, P1 (no. 1), a = 4.8813(2) Å, b = 6.7806(2)

Å, c = 10.3135(2) Å, α = 98.101(2)∘, β = 94.174(2)∘, γ = 97.612(3)∘,

V = 333.515(18) Å3, Z = 1, Rgt(F) = 0.0270, wRref (F
2) = 0.0743,

T = 160 K.

CCDC no.: 2245655

Themolecular structure is shown in thefigure. Table 1 contains

crystallographic data and Table 2 contains the list of the atoms

including atomic coordinates and displacement parameters.

1 Source of material

A mixture of 4-chlorobenzohydrazide (0.85 g, 5.0 mmol) and

2-nitrobenzaldehyde (0.76 g, 5.0 mmol), in ethanol (8 mL),

was heated under reflux for 2 h. On cooling, the precipitated

crude product was filtered, washed with cold ethanol, dried

and recrystallised from ethanol to yield 1.29 g (85 %) of (I) as

colourless plates. Melting point: 499–501 K (uncorrected). 1H

NMR (DMSO-d6, 500.13 MHz): δ 11.55 (s, 1H, NH), 8.85 (s, 1H,

CH=N), 8.09 (d, 1H, Ar–H, J = 6.8 Hz), 7.92–7.96 (m, 3H, Ar–H)

and 7.55–7.69 (m, 4H, Ar–H). 13C NMR (DMSO-d6, 125.76 MHz):

δ 166.24 (C=O), 143.68 (CH=N), 146.30, 138.20, 134.0, 132.82,

131.94, 130.89, 129.89, 128.24, 127.98, 123.54 (Ar–C). Analysis

(%) for C14H10ClN3O3 (303.70): C, 55.35 (Calc. 55.37); H, 3.36

(Calc. 3.32); N, 13.68 (Calc. 13.84).

2 Experimental details

TheC-boundHatomswere geometrically placed (C–H=0.95 Å)

and refined as riding with Uiso (H) = 1.2Ueq(C). The N-bound H

atoms were located in a difference map and refined with

N–H = 0.88 ± 0.01 and with Uiso(H) = 1.2Ueq(N).

3 Comment

N ʹ-Arylidene hydrazide derivatives have been utilised as

important starting materials in the synthesis of various

heterocyclic compounds having diverse biological activities

[5–8]. Herein, the crystal and molecular structures of the

title N ʹ-arylidene hydrazide derivative, (I), are described,

Table : Data collection and handling.

Crystal: Colourless plate

Size: . × . × .mm

Wavelength:

μ:

Cu Kα radiation (. Å)

.mm−

Diffractometer, scan mode:

θmax, completeness:

XtaLAB Synergy,

.°, >%

N(hkl )measured, N(hkl )unique, Rint: , , .

Criterion for Iobs, N(hkl )gt: Iobs >  σ(Iobs), 

N(param)refined: 

Programs: CrysAlisPRO [], SHELX [, ],

WinGX/ORTEP []
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complemented with an analysis of the calculated Hirshfeld

surfaces and a comparison with the isomorphous bromo

derivative [9].

The molecular structure of (I) is shown in the figure

(50% probability ellipsoids). The central residue, comprising

the C1, C2, N1, N2 and O1 atoms is close to planar, exhibiting

an r.m.s. deviation of 0.0180 Å; the maximum deviations

from the least-squares plane through these atoms are C1

[0.0237(14) Å] and N1 [0.0247(14) Å] atoms which lie to

opposite sides of the plane. Each of the attached chlor-

ophenyl and nitrophenyl rings is rotated out of the plane

through the central residue, forming dihedral angles of

32.54(11) and 36.61(11)∘, respectively. A disrotatory rela-

tionship exists between the phenyl rings as indicated by the

dihedral angle between them of 4.08(15)∘. The nitro group is

twisted out of the plane through the ring to which it is

connected, forming a dihedral angle of 20.9(3)∘. The con-

stituent atoms of the amide group adopt an trans-

conformation, and the configuration about the C2=N2

imine bond [1.279(3) Å] is E.

In the crystallographic literature, there is the iso-

structural bromo derivative [9], (II), along with the parent

nitro compound [10], (III), available for comparison; the

parent nitro compound is not a hydrate as indicated in the

title of the publication [10]. An overlay diagram (not shown)

of (I)-(III) shows (I) and (II) to be virtually superimposable.

However, minor differences are evident for (III), most

notably in the opposite orientation of the nitro group; the

dihedral angles between the outer rings in (II) and (III) are

4.13(9) and 1.45(8)∘, respectively, cf. 4.08(15)∘ for (I).

In the molecular packing, amide-N–H/O(amide)

hydrogen bonds feature in linear chains along the a-axis

[N1–H1n/O1i: H1n/O1i = 1.920(16) Å, N1/O1i = 2.790(2) Åwith

angle at H1n = 169(3)∘ for symmetry operation (i): 1 + x, y, z].

Connections between chains are of the type nitrophenyl-

C–H/Cl [C11–H11/Cl1ii: H11/Cl1ii = 2.77 Å, C11/Cl1ii = 3.645(2)

Å with angle at H11 = 153∘ for (ii): x, − 2 + y, − 1 + z]. Bifurcated

nitrophenyl-C–H/O(nitro) interactions occur along the b-axis

[C12–H12/O2iii: H12/O2iii = 2.60 Å, C12/O2iii = 3.215(4) Å with

angle at H12 = 123∘ and C12–H13/O2iii: H13/O2iii = 2.60 Å,

C12/O2iii = 3.218(3) Åwith angle at H13 = 123∘ for (iii): − 1+ x, −

1 + y, z] whereby the nitro atom forms two weak contacts with

adjacent hydrogen atoms on the nitrophenyl ring.

An analysis of the calculated Hirshfeld surfaces for

(I) and isostructural (II) were also conducted employing

CrystalExplorer [11] following literature precedents [12].

This analysis on the packing in the crystal of (I) indicates a

wide range of significant surface contacts with 83.5 % of

these involving hydrogen. Thus, in descending order of

significance, O/H/H/O contacts contributed 25.0 % of all

contacts followed by H/H [19.7 %], C/H/H/C [19.5 %],

Cl/H/H/Cl [13.6 %] and N/H/H/N [5.7 %]. Significant

contributions were also made by O/C/C/O [6.1 %] and

N/C/C/N [4.1 %] contacts, with smaller contributions

from C/C [2.0 %], Cl/O/O/Cl [2.0 %] and Cl/C/C/Cl

[1.6 %] contacts. The comparable analysis performed for (II)

revealed differences of equal to or less than 0.4 % to smaller

values for all contacts with the notable exception being a

plus 1.3 % increase for Br/H/H/Br contacts, an observa-

tion consistent with the larger size of the halide atom in (II);

a 0.3 % increase for O/H/H/O contacts is also noted.

Author contributions: All the authors have accepted

responsibility for the entire content of this submitted

manuscript and approved submission.

Table : Fractional atomic coordinates and isotropic or equivalent

isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Cl . () . () . () . ()

O . () . () . () . ()

O . () . () . () . ()

O . () −. () . () . ()

N . () . () . () . ()

HN . () . () . () .*

N . () . () . () . ()

N . () . () . () . ()

C . () . () . () . ()

C . () . () . () . ()

H . . . .*

C . () . () . () . ()

C . () . () . () . ()

H . . . .*

C . () . () . () . ()

H . . . .*

C . () . () . () . ()

C . () . () . () . ()

H . . . .*

C . () . () . () . ()

H . . . .*

C . () −. () . () . ()

C . () −. () . () . ()

C . () −. () . () . ()

H . −. . .*

C . () −. () . () . ()

H . −. . .*

C . () −. () . () . ()

H . −. . .*

C . () −. () . () . ()

H . −. . .*
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